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In the title compound, C23H39N3O2, the amide O atoms are 
displaced by 1.020 (1) and 1.211 (1) A from the mean plane of 
the central pyridine ring. In the crystal, molecules are 
connected by weak C— H- ■ -O hydrogen bonds between 
methylene groups in the isobutyl substituents and the amide 
O atoms. 

Related literature 

The title compound has been investigated for its extractive 
properties towards trivalent metals in a synergistic mixture 
with chlorinated cobalt dicarbollide. For further information, 
see: Alyapyshev et al. (2004, 2006); Romanovskiy et al. (2006); 
Babain et al. (2007); Makrlfk et al. (2009, 2011). For further 
synthetic details, see: Nikitskaya et al. (1958); Shimada et al. 
(2004). 
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Experimental 

Crystal data 

QaHjgNaOj 

M, = 389.57 
Monoclinic, P2^ /c 
a = 10.5247 (2) A 
b = 17.7765 (3) A 
c = 12.8773 (2) A 
P = 96.877 (2)° 



V = 2391.91 (7) A J 
Z = 4 

Cu Ka radiation 
tl = 0.54 mrrT 1 
T = 120 K 

0.49 x 0.42 x 0.23 mm 



Data collection 

Agilent Xcalibur Atlas Gemini ultra 
diffractometer 

Absorption correction: analytical 
(CrysAlis PRO; Agilent, 2011) 
Trnto = 0.929, T max = 0.962 

Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.112 

S = 1.05 

4272 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



31214 measured reflections 
4272 independent reflections 
3867 reflections with / > 2a(I) 
«,„, = 0.039 



261 parameters 

H-atom parameters constrained 
A/W = 0.20 e A~ 3 
A/Jmin = -0.14 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C7-H7A- ■ 02' 


0.97 


2.57 


3.5226 (15) 


166 


Cll— H11A- • Ol" 


0.97 


2.55 


3.4790 (15) 


160 


Symmetry codes: (i) x 


— 1, y, z; (ii) x. 


-y + \,z+\. 







Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2006) and DIAMOND (Brandenburg & Putz, 
2005); software used to prepare material for publication: publCIF 
(Westrip, 2010). 
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6046137307). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6423). 
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Acta Cryst. (2011). E67, o2896-o2897 [ doi:10.1107/S1600536811040608 ] 

AyV^^-Tetraisobutylpyridine-2,6-dicarboxamide 

M. Pojarova, M. Dusek, E. Makrh'k, V. A. Babain and P. Vanura 

Comment 

The title compound, (I), shown in Figure 1 and Scheme 1 , has been investigated in a synergistic mixtures with the dicarbollyl- 
cobaltate anion and its halogen derivatives for significant extraction properties towards trivalent metal cations (Alyapyshev 
et a/.,2004). It consists of pyridine ring with a di-isobutylamide groups in position 2 and 6. This molecule lacks of crystal- 
lographic symmetry and the asymmetric unit contains one molecule. While at first impression, the amide groups seem to be 
related by a mirror plane, closer look reveales their differences. The carbon atoms of carbonyl groups do not lay in a plane 
of the pyridine ring and they differ in the distance to this plane (0.062 A for C6 and 0.234 A for C15). The molecules form 
bands along the c axis (Fig. 2) via system of hydrogen bonds (Table 1). 



The title compound was synthesized as described in Shimada et al. (2004), and Nikitskaya et al. (1958). Colourless prisms 
were prepared by slow evaporation from an acetonitrile solution. 



The hydrogen atoms were localized from the difference Fourier map. Despite of that, all hydrogen atoms connected to C 
were constrained to ideal positions. The isotropic temperature parameters of hydrogen atoms were calculated as 1.2*{/ e q 
of the parent atom. 



Experimental 



Refinement 



Figures 




Fig. 1. View of the AyV,A^AMetraisobutyl-2,6-dipicolinamide, together with atom-labelling 
scheme. Displacement ellipsoids are shown at the 50% probability level. 




Fig. 2. Projection along the b axis with highlighted hydrogen bonds between the molecules in 
the bands in direction of c axis. 
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N,N,NVN'-Tetraisobutylpyridine-2^-dicarboxamide 



Crystal data 




C23H39N3O2 


_F(000) = 856 


M r = 389.57 


D x = 1.082 MgnT 3 


Monoclinic, P2\lc 


Cu ATa radiation, X, = 1.5418 A 


Hall symbol: -P 2ybc 


Cell parameters from 15197 reflections 


a = 10.5247 (2) A 


9 = 3.5-67.0° 


Z> = 17.7765 (3) A 


H = 0.54 mm -1 


c= 12.8773 (2) A 


r= 120 k 


(3 = 96.877 (2)° 


Prism, colourless 


F= 2391.91 (7) A 3 


0.49 x 0.42 x 0.23 mm 


Z=4 





Data collection 

Agilent Xcalibur Atlas Gemini ultra .„_„ . , , _ . 

° 4272 independent reflections 

diffractometer 

Radiation source: Enhance Ultra (Cu) X-ray Source 3867 reflections with / > 2o(T) 
mirror 

Detector resolution: 10.3784 pixels mm" 1 6max : 

Rotation method data acquisition using co scans h = -12— »12 

Absorption correction: analytical , _ 

(CrysAlis PRO; Agilent, 20 1 1 ) ~* 

r min = 0.929, T max = 0.962 / = -15-»15 

31214 measured reflections 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.040 
wR(F 2 ) = 0.112 
5= 1.05 

4272 reflections 
261 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0596P) 2 + 0.5367.P] 
where P = (F 0 2 + IF 2 )!?, 
(A/o) max < 0.001 

Ap max = 0.20 e A~ 3 

Ap mi „ = -0.14eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating 

i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as 
large as those based on F, and R- factors based on ALL data will be even larger. The hydrogen atoms were localized from the differ- 
ence Fourier map. Despite of that, all hydrogen atoms connected to C were constrained to ideal positions. The isotropic temperature 
parameters of hydrogen atoms were calculated as l.2*U eq of the parent atom. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


If- *IJJ 

^iso ' *^eq 


CI 


0.59347 (11) 


0.14933 (7) 


0.60811 (8) 


0.0311 (3) 


C2 


0.60691 (12) 


0.08382 (7) 


0.55206 (9) 


0.0371 (3) 


H2 


0.5408 


0.0668 


0.5033 


0.044* 


C3 


0.72048 (12) 


0.04424 (7) 


0.57014 (10) 


0.0402 (3) 


H3 


0.7308 


-0.0011 


0.5361 


0.048* 


C4 


0.81870 (12) 


0.07328 (7) 


0.63991 (10) 


0.0371 (3) 


H4 


0.8965 


0.0482 


0.6529 


0.045* 


C5 


0.79847 (11) 


0.14055 (7) 


0.68995 (9) 


0.0319 (3) 


C6 


0.47213 (11) 


0.19491 (7) 


0.58800 (9) 


0.0329 (3) 


N2 


0.40863 (9) 


0.21191 (6) 


0.66956 (7) 


0.0332 (2) 


C7 


0.30023 (11) 


0.26406 (7) 


0.65316 (9) 


0.0363 (3) 


H7A 


0.2221 


0.2366 


0.6604 
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H7B 


0.2939 


0.2832 


0.5822 
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C8 


0.31001 (12) 


0.33034 (8) 


0.72858 (10) 


0.0396 (3) 


H8 


0.3019 


0.3115 


0.7990 
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C9 


0.19691 (14) 


0.38209 (9) 


0.69475 (12) 


0.0509 (4) 
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0.2051 


0.4023 


0.6267 
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0.1958 


0.4225 


0.7441 
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H9C 
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0.43658 (14) 


0.37205 (8) 
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0.0492 (3) 
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H10C 
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0.43174 (11) 


0.17506 (7) 


0.77252 (9) 


0.0337 (3) 


H11A 


0.4472 
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0.8261 
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HUB 
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0.35334 (15) 
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0.0492 (3) 
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0.2806 
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0.9261 
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0.4244 


0.0589 


0.9068 


0.059* 
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Atomic displacement parameters (A 2 ) 
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0.0366 (6) 


A AT 1 /I f H\ 
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-0.0003 (5) 


A AAT7 /'C^ 
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-0.0119(5) 



Geometric parameters (A, °) 



Cl — Nl 


1.3419 (15) 


C13 — H13B 


0.9600 


CI — C2 


1.3862 (17) 


C13 — H13C 


0.9600 


Cl — C6 


1.5084 (16) 


C14 — H14A 


0.9600 


C2 — C3 


1.3825 (18) 


C14 — H14B 


0.9600 


C2 — H2 


0.9300 


C14 — H14C 


0.9600 


C3 — C4 


1.3856 (18) 


C15 — 02 


1.2295 (15) 


C3 — H3 


0.9300 


C15 — N3 


1.3469 (16) 


C4 — C5 


1.3868 (18) 


N3 — C20 


1.4660 (15) 


C4— H4 


0.9300 


N3— C16 


1.4660 (16) 


C5— Nl 


1.3412(15) 


C16— C17 


1.5242 (18) 


C5— C15 


1.5125 (17) 


C16— H16A 


0.9700 


C6— Ol 


1.2332 (14) 


C16— H16B 


0.9700 


C6— N2 


1.3450 (16) 


C17— C18 


1.5165 (19) 


N2— C7 


1.4655 (15) 


C17— C19 


1.521 (2) 


N2— Cll 


1.4726 (15) 


C17— H17 


0.9800 


C7— C8 


1.5225 (18) 


C18— H18A 


0.9600 


C7 — H7A 


0.9700 


C18— H18B 


0.9600 


C7— H7B 


0.9700 


C18— H18C 


0.9600 


C8— C10 


1.5214(19) 


C19— H19A 


0.9600 


C8— C9 


1.5261 (19) 


C19— H19B 


0.9600 


C8— H8 


0.9800 


C19— H19C 


0.9600 


C9 — H9A 


0.9600 


C20— C21 


1.5276 (17) 


C9— H9B 


0.9600 


C20— H20A 


0.9700 


C9— H9C 


0.9600 


C20— H20B 


0.9700 


C10— H10A 


0.9600 


C21— C23 


1.5172(18) 


C10— H10B 


0.9600 


C21— C22 


1.5225 (18) 


C10— H10C 


0.9600 


C21— H21 


0.9800 


Cll— C12 


1.5262 (17) 


C22— H22A 


0.9600 


Cll— H11A 


0.9700 


C22— H22B 


0.9600 


Cll— HUB 


0.9700 


C22— H22C 


0.9600 


C12— C13 


1.510(2) 


C23— H23A 


0.9600 
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C12 — C14 


1.5226 (19) 


C23 — H23B 


0.9600 


C12 — H12 


0.9800 


C23 — H23C 


0.9600 


C13 — H13A 


0.9600 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

CI— H7A-02 i 0.97 2.57 3.5226 (15) 166 

Cll— HllA-Ol" 0.97 2.55 3.4790 (15) 160 
Symmetry codes: (i) x-\,y, z; (ii) x, -y+\l2, z+1/2. 
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